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Abstract Of JP6261 870 

PURPOSE:To simultaneously execute 
measurement by a sensor and diagnosis 
based on the tactile sense of a diagnosing 
person and to measure a circulating kinelic 
parameter without damaging the patient's body 
as well. CONSTITUTION :A microcomputer 4 
detects the radial arterial waves of the patient 
via the pulse wave detector 1 and executes 
the simulation based on the radial arterial 
wave form i.e., the processing to as well join 
the values of the respective elements of 
electric circuits simulating the system from the 
central part to the peripheral part of the artery 
system of the human body in such a manner 
that the response waveforms when the electric 
signals corresponding to the pressure waves 
of the aorta origin part coincide with the radial 
arterial waves. The values of the respective 
elements obtd. by such joining is outputted as 
the circulating constituted of thin rubber globes 
and a thin strain gage adhered to the rubber 
globes and, therefore, the diagnosing person 
is able to simultaneously make the diagnosis 
based on its own tactile sensor. 
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.*t**6ns, ^iict. ei*J:(:/e2©iSJg{cS':5iiT 
#A7^-:J'Rcj, i^i^^XfCtifliSt^^n. ej:feJ: 
i;esOSJI^©S-:^ViT«-/l7;?<-5'R.». L,, R,.^ 

[0 0 3 3] ±j^Ol!iBJt:feViT«, «JEEe 

*L}^:JE:^?1[S?^«, ^y-v5 2~5 4 (01 5#^) 

^SJ^roiEJg**^^-*^^^®****. 2:©«-&, 017 

Ic^f J;5;^E*8^«J^llI2S7 0-7 2 4^ttS<>:Jf3i 
T»5 5i:St)n-5. 7 0 tC*5ViT, 7 3ttmffijfc 
D7I5I!S, 7 4. 7 5afl^fi;Ji[. 7 6tt:3>5'>U-C 
abS. HCIT. S^filS7 4. 7 5tt«»#©»M© 
TRJ Cffi^-r5SI54)-35^^*i6.Sy-J^5 4C5S*T? 
©JI*a*<&v5i^-hLT*t)> «agia7 5*<fc 

>x >-y- 7 6 \mmmm-ut>%i^m^mz^n 
7 3 a, flsw, liift, ^«^o«ii7is«iMi«^c^A5 

[0 0 3 5] Z.(D^9MZ^\,^X\t, ttBEei*tE:^iS 
IEJg[il!S7 OtioTSEJ^Sn, SEei* tLT«im 

flE:^3S^}^lHlliS7 0t*tt5#3tlT©5£IS5*i&-5 

?£'t-r-5«^jS&EPjpb, -e©wsfe©a*^^?^?£«^ffl-r 
^. onmtmmt. Ei3©^r;wt 

3a:fe©T?tt;a:<, ^»r«*«IIIR^*ff 5l5om©ffJE:^fc 



(8) il$M¥6-2 6 1 8 7 0 
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J:':3Ti£«i-rst)©T?*S*^6, ffiii#©li»tWi!fe*^ 

[0 0 3 6] £ii±, ^#i!iiiR8[*j:t;ii5!iaaistBgs 

«^^3£»^ xJU©&5K?^©ffl t (nm%\z-o\^XWL^ L 
fc. *I^JS^Ic*ttST'f i'aa>tra.-^'4fieA±|ft 

©SliLS:ff'5. 

[0 0 3 7] <mm(om^>m e ~ i o tt;:©SR«[«p 
[0 0 3 8] A. a^rosi^a 

-r, «I^J9*&M«[«tilSill's5IS. £:©»«, 

«^Wg@l{CJ;l3, ^y-v5 2~5 4i&:frbT«|#ft 

M#*^A/D^MI§3*i^W*$n, -^I^Pfl (ii!>115)- 
W) JlSoT^-f^Dn>t!i-3'4fc®Dja^n-2>. 
C:©J; 5 1 UTT-f P3 >tra.-3' 4 IC»»«^)'©« 

J^? [0 0 3 9] (2>¥m\MM 

to-&Tl4>mT®iia^fcr)©¥i^5lftJ^**«), JlO¥ 

MffS6 7 miG^M) ^:fthxi^m-^nrzm&ti% 

¥i^ll:LT*<. 01 1 tJ:©±5rcLT>l^UJ'»!W 

[0 0 4 0] (3) 1 ©ttfflSx-^'ffijiiaa 

ttlliI«a«S!l^|g2'\iBl^lia^£Sl5. i:©ife«. 1 

n, -€-©i^^5*-riiiiiSffl«x-3'*tT'ri;p3>t: 
[0 0 4 1] €)/t7^-^gtb5aa 

V-f P 3 > tf 3.-:$' 4 ©j8iatt;^xy T'S 3 fcji 

m? ^^zfm8\zyu-^^Tn9:^-i^ntiimm 

Vi, R©#fiB©ia[j^ftfc0 9J::7P-S^t- 



IS 

117). ;i©a. coWih)i'-^>(Dmn\zm\ mi 

-^>iZ»^X}t. HI 70^x;Hc:fe^t*«iEel~ 
e 8 \zmt^&i]m.mifiSy-i^ 5 2 ~ 5 4 6jt« 

[0 0 4 2] S-r, V-f i'P3>tci.-3'4tt> ^^<J 
fc«DE^3^:l^S^^e!)tt^fi!rl»«?^C:^^iT, jfiiE*tS 
:*:iJftSS 1 Jj^-f > h P 1 tcMlStmW t i * JctKA 

©h!-i7;^Tfc5^3 Jj^-f > h P 3 iZMfil^Lrc^m 1 3 
;feJ;lfjlii)Effly3S*«>S. >itUlr3tOj2iA.;e 

( (3) (4) icw^uastfflS) &*je)S (x 

5^<y:/S 10 1). £t±®5!ia{3J:D, 

s. 

[0043] 

m 1 > h : 1 1 = 0. 1 0 4 (s) , yi = 1 2 3. 
4 (miDHg) 

m2 3|?-r>h : t2 = 0. 2 6 4 (s) , y2 = 9 3. 8 
OnnHg) 

HSjJ^-Oh : t3 = 0. 3 8. (s),y3 = 103. 
1 (mmHg) 

IjaoRfK: tF = 0. 7 84 (s) 

ft^SjfiLS: Eiio = 8 7. 7 (mnHg) 

1 liIi6J±S*x-:5' : SV=9 0 (cc/beat) 

f<ti5, ^2 3fW>hP2im3:J?'f >hP3S:KS'Jt--5 

>h®I^W*t2 = 2 ti, ts = 3 ti tLT^O^© 
j&JIttSftJfrs. *UT, IhiToflSiiS^bOfc*. 01 

3 fcS-r A^-i^Olfilffifflyo SffiV^Tyi ~ y 30IEM^k;^!Ll 
a^ffVi (X5^y7^S 10 2, S 1 0 3) , BCO^SS: 

(yo/2) -0. nzwmm^-r^ (xx-y::'"sio 

4) . 

[0 0 4 4] -€-l/T, 5*:<0#)ST?B, tb, a. toCOft 

a. *r. Bi&yo/2~yo»ffiiH-e^^b5-&-5tRINp 
tCtbStp/2~t,Ol6BBT^^b$-B: (+0. ira 
ND , ftB:feJ;r;t »fCt3t>Tv, (ti) -yi, vp 

(tz) -y2, v» (ts) -ytifl&fhti3.^a^ coS 

b. aHiSt^T^^fcB, t b> a. wCffTv 
, (ti) -yi, V, (t2) -y2, V, (t») -ytlfl 
ft/h^)^%Bv tb> a, c<)S^!i6-2)o 

c. b{C:fctiT*8675:B, tb^SiptlLT. B + 0. 
0 5, tb±0. 0 5 0faHT±ea. bSrHtX^fr-r 



(9) i^H¥6-26 1 8 7 0 

iff 

[0 0 4 5] d. ±tBa~c ©MSO^. att3~10 
©fBH-^O. 1 WBlT^'fb^-a-, ^a\Z^\^->X».m^co 
^fe^itif-S. cott, ^a(C*3tiT, dv» (tj) /d t 
= Oi:«t*jilC<£ni^J£Sfflt»T**fc (E10#RB) . 

(3 3) colsDRHavoiK^fr^o 

a=4. 2 , ©=24. 3 25 (rad/s) 

J<? B=2 7. 2 (mnHg) » tk = 0. 602 (s) 

[0 04 6] f. tn, E., E.^iC (2 8) 

~ (3 0) , (4 4) ~ (4 6) frscfv^T^ta-rs 

(Xxy 12 3, S 1 2 4) . C:®te:l|Se^T««l^ 

tn = 0. 5 8 8 (s) 
E. = 4 6. 5 (nmHg) 
E. = 9 0 . 3 (mmHg) 

[0 0 4 7] g. -tLT, ^ (5 0) SfflVs, 1 llttW 
a*^SLOtt^^fflU (X5^y:^S 12 5), 
a? (4 4) ~ (4 6) fCj;D*se>S (X5^ 

•>>^s 1 2 6) . iioisem, £iiT«»ist-r-5/i7^-i?A« 

L = 7. 0 2 1 (dyn'sVctf) 
C = 2. 4 0 7X1 0-' (ctf/dyn) 
Rc = 2 9 . 5 (dyn • s/ca^ ) 
Rr = 9 5 8. 2 (dyn • s/cid«) 

TPR = Rc+Rp = l 0 1 8. 7 (dyn-s/cm*) 
[0 0 4 8] OatlSSM 

n3>tfa.-3'4ttL, C, Rc:feJ:tXRp^tii:^gBd^ 

e.ai:;^-r-5 (x^y7's4) , -r^^t)^, ^, m. r® 

1 7C*"r#/1^;^— ^'Li~L3, Ci~C3, Rci~R 

c3*j:t;Rn**#&n5. 

[0 0 4 9] mm<Dtttb. 3iiaufc/'?7^-;?T?ic (4 

0) ^£fh^-r^t, 

40 6.9 6 9^L^7. 0 3 6 

i^SlO, ^ (4 1) Ojfi<KttSST»?)tVi^-5. * 
fc> HI 2tC^-raD, »tBb}/S:/19;<-:J'SffiV>Ttr 
gb7t^#ttM^J^<!:|IMiS?^ (l^)-|BI®¥*^tSE}^) t 

[0 0 5 0] B. iffiggail^ 

*^!S«^{c*SS«tt, (H^K) SfilAT^fe 

•9, :i<D^-c7t:mmt^^t\z^r)mmm\z^-oxm 
mffiizmmmwtn^^-^^m^-r^^tiiix^^. z. 

50 #~H5 35^SA*f S. Z.<omSk^ H6Jc45ttSXT-y 



(10) 

17 

msn (xx!yys3) . mm&i^it\m>mwm\z^ 
[0 0 5 1] ^-c^a^-'mm^^ 

[0 0 5 2] <stmm>*^fmm}L9imhitmk<f> 

(1) lI5Iffltb»SVCDaiIS*fTt>-r. L«BlfS®ffiS: 
[0 0 5 3] (2) ;fcI!l»eil&gB©ffi:f3&J^»^x;l't 

fflfs. ^nmzit^xmn<D&-tsm^\zm. 
[0 0 5 4] {z) hwmmm\z^^^x\i.. mmmmn 30 

[0 0 5 5] (4) m#Wimiii^^zsimidmm.(DmM 
mm\m2\z^rmizm^-sn^h<Dx\tf3i\^K m?i 40 
«ifA#«5 i\ziL&±>^^mm-r^^tiz^r). # 

f Jc*ViT^#i!ilRS[}g*3J;(:Xl lHl«mfi0ll;5r*a^ 

[0 0 5 6] (5) ±immmiz$>^T\i. mm<Dm^ 
(Dthfzifi. o~7 2&-&j&;t^x;i. 50 



!t$H¥6-2 6 1 8 7 0 
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CO 0 5 7] 

C5gi^o^«] fitiijjHjb^hck^c. m^mi\zmm<r> 
mmzib^x\t, mmL>-^ifimi^<Jimi(oimmm. 
^^m&r^t. m&^mzi^^xmM!m(r)^m=f'<o 

Tz. mM2\zBm<Dmmzib^x\t. ^m^m-^^m 

■jthx^mmm9t\zwmMmt^n^is^i. -fe^u-tc 

i;immi:.mf^^<r>f&%\z^':i<mmt^nn\zn^z. 
tifip]mxib^. ^Tz. m:!m3\zmm<Dmmz$,^x 
^m^^^m^m^Bmrnzm^-r^i^mmmim 
1 1 1) fc, ^mmiisim^wti)^ smoif jee* \zm 
m-r?>mm!)m^n^i!)^iE>, m&tth\zm(^n&ti^ 

[01] ZL <of&m<o-mmm\z^im^m9imm(Dm 

[02] mmmmiz^n^mm^a^mi^^z^im 
mmmmM^ 2 ^m^rzm'&mm^m-rmx$>^, 

[03] |g*Jg0i|fCi5ViTA**:©»liR^cr)^xJl'tl/ 
■5. 

[0 5 ] ±m:Kmmmm^<Dsiim^m^'E:y''j 
•5. 

[081 l^^«W©«f^*S^-r7D-5^^-hT?* 

-5. 

[09] mmmmoimt^^^-ryo-^^-hxs, 
5, 

[010] i^*jfi«»i©i(f^5£a^-r7D-g^Y-hT* 
5. 

[011] mmmmoj^^i^immiziiomiinftm* 

[012] i^^jg^josi^jiasnc J; »3 # e nfc^#» 

[013] mmmm<DW-i^imm\zi:KimiE>nrzmw 
mmikM^m^t^tPi\zm^m\zm^r^mm<Dffi^ 

[014] :Kmf!mm^<Diis.iim<om<D=ey'jvt:^ 

[015] MiS-lr >-9-s 1 (Dmnmx$>^. 
[016] [^iijaw©jiRi«c«^iasBi <^>'pyi'0-e 



(11) 1*M¥6-26 1 8 7 0 
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5 1 






5 2 






6 5 




im(om] 


63 




1 mmmms mm^wo 


66 




4 T'fi'a3>i;a.-t5' (ffflfi^S) 


67 






(12) 



?$§S¥6-2 6 1 8 7 0 



me] 



1 a^fltiia® 



*l 7 



SI 



■52 



■S3 



34 



S5 



(1 ) 



tp 

t y , 

1 2, y 2 

1 3, y 9 



SIOI 



y o«-y I tp/ ( tp- t ,) y 
ymax*- y 0 



I 



yo— yo/ymax 

y I *- y i/ ymax 

y 2*- y 2/ Vmax 

y 3*- y 3/ ymax 



B-^ ( y 0/2 ) -0. 1 
ep«-^ 10 0 




5103 

■SI04 
SI05 



epsf*- 1 0 

B-«- B +0, 1 
tb- ( tp/2) -0.1 




SI06 



SI07 



(13) 
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[081 



a*- a ^ 





B' / Vmax 




t'b 



SI2I 
SI22 



A 2*- 2 fl /ik>* 

A3- {a^+<an /«^ 



li 



tpi^ ( tb Aa- Aa) /A, 
Em«- ( th As- As) 8/ lb 



SI23 
SI24 



T 



~t — 



R c*- or L 

1 /w^L 

HI 



SI26 



( 1 ) 



t bO*~ t'b 



T 



SI 12 



y 0-0. 06 



^5113 




eps*^ 1 0 
B B +0. 01 
t t t,o-0. 06 




eps >epdf 
0 r 

t b> tbo + 0.05 




a. w^ffi 



SII7 



tw— t b + 0. 01 




Sil8 



SII9 



SI 20 



mi 1] 



mi 2] 



Z 0 OlSnHili 




2 0 OluHi) 
1 S OtwHt) 
1 0 ObiiHf) 

5 OboiHt) 











































Wl 


H 







































0.00(6>0.40<s>0.80("> 1 .2 0(8) 1 .6 0(fl) 2.00(s) 



O.OOCb) 0.4O<b) 0.80(ft> U20(s) 1.60(8) 2.00(b) 



(14) 



!|$M¥6-2 6 1 870 



m9] 



(TTTZWm h 



ep5*-100 



< 



'S20I 
S202 

3203 
.S204 



Smax-^ I V'p{ t i) - y I I 



[■^ I Vp{ t ,) - y , I 



X 



Smax-^ I Vp{ t s) - y 2 I 

i'Y 



Smax^ I VP ( t 2) - y g I 
Smax— I Vp{ t 3) - y 3 I 

n: 



Smax-^ I Vp( t 3) - y 3~|] ^ 





S2I4 





(15) 
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mi 0] 



mi 6] 



Q D 



0) 1 


1 


0 


CD 2«- 


3 


5 



S30I 



6> ^ Ci> I 



S302 



cl y^d vp{ tz)/d t 



1/ 



S303 
S304 



T 



d ym*-d Vp( ta)/d t 



^-5305 
S306 








L P F 










iOl E It 





[HI 7] 



Rt2 L2 
— nw^ 



^ 



Res L3 ^ 



caJ- 



esi 



Rps 



(16) 
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[mmB] W-^Sifl 1^2 6 B 

miEMmm^] mmm 
mm».ms^} 0024 

[0 0 2 4] 'AizizWsmmm^(D&tiUm(D^y'u 

OSt<tM©B:W: 

e = E. + E. (1 - (t/tn) ) 

e=Eo 

•tLT, ±IB (1 7) iC^feJ;^; (1 8) SCJritjTSS 
nsm^^g^e £04 0^[HlgStlA;^7 t:/£:I^CD«§i![5K 
0^t<triO|EW: 
vp = E.i.+B (1 - t/tb) 

+Dii e X p (- o t ) 



I^KSE., E.. tr. t f I tf 5 ttSro^ra t K 

(J£5l»|jfilE) . E. + E.«gi^jfilBE (iRiBSmjE) T 
!6» 5-e©£E**^S<£j|[UEfif:;i^5 *-C©I^FBll?a&5. 



• • • • (17) 

• • • • (18) 



sin (w t + ©i) 



(19) 



tn^t<t»OEra: 

Vp=E.1<i 

+ D.2 • e X p {■ 



±EiC (1 9) fC:felJ5*am3:S:feJ;r;±|Bit (2 

(±iBit (5) tMiS-r^t)®) TfeD, i:n^©^n 

:fet?Sa:fc<tt;Q)tt±iES; (1 5) ^i^U (1 6) fcJ: 

mmwm^\ 0027 

[0 0 2 7] -ei/T, ^^fcSicD 



D2 



Di.=/' { (Dn2+Di22) ) /CO 
gi = t an ' (Dii/Di2) 



a (t-tn) } - sin {co (t-tn) +02) 
.... (20) 

a. (19) ©Vp (tpi) (2 0) Ov 
p (tpi) tjJS-gtfSCt 

b. (20) Ov, (tp) tiC (19) Ov, (0) 
C. iC (1 9) ^i:JS^ (2 0) ©t = t,iJC*3tj--5^ 
d. ^(19) ©t = 0Toafc5>«»:feJ;ZXSC (2 0) 

o t = t , c:fett 5«^|gSi:*«-^-r 5 ;i t 



Dii= (voi-B-E... 



) O) 



Di2= (voi-B-E.i.) a+ (B/tO + (ioi/C) 



(3 1) 
(32) 

(3 3) 
• • (34) 



T»»3» vci t i»ifit = 0{c:*5lt5vf tiiOtSOMHiT^ 
D2.=V" (Dji'+Djj^) /(a 
02= t a n-' (021/022) 



• • • • (3 5) 
• • • • (3 6) 



D21= (vo2— E.n) 0) 

D22= (vo2-E,t.) g+ (ioa/C) 



HCDi'SCLTiC (1 9) ^^XS (2 0) 0#5t 
[*i^»IE3] 



• • • • (3 7) 

• • • • (3 8) 

miEMimB^^ 0 028 



(17) 
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[0 0 2 8] 5T, (16) ©ftMificScw^S^SMSf* *S;ii:»cJ;D«fffiSRT©jfil^fi5iR. tt, 
R.= {L-2R,V (LC (l-co»LC) ) } /CRt • • • (39) 

4R,'C/ {1+ (2a)RfC) M ^Lgl/o'C • • • • (4 0) 



T7fe5. -«CRF®:t-5'ttl 0» (dyn • s/cm«) e 
CaiO" (cmVdyn) S^t. <o\m 

L=l/ (0)^0 

t*<t, Rett, 

R. = L/ (CRf) 
tfl^, *fc. (4 1) *5j;t; (4 2) oraf^AOiC* 

a=l/ (CRf) 
tlS.^, (4 1) S~ (4 3) SCcoH^^fflt^T, at 

Re = aL 
Rr=a)='L/a 
C=l/ (w^L) 
i*-5. ±iC (4 4) ~ (4 6) ±0, ^Tr}l'<Dny:A 

[^MffiiE4] 

mmmm^] mmm 
mmmn^} 0037 

[0 0 3 7] <mmm(Dmi^>m6~'io\i:i(omiikM 

[#)^ffiE5] 

[ffiIEMIi«S«] I^SB^ 
miEMmS^] 0 04 3 

[ttiEl^$] 

[0043] 

^lil^Oh : ti = 0. 104 (s) , yi = l 2 3. 
4 (mniHg) 

||2:j?>f >h : t2 = 0. 2 6 4 (s) . 72 = 9 3. 8 
dmiHg) 

||3iJ?^>h : t8 = 0. 3 8. (s) > 78= 1 0 3. 

1 (mniHg) 

It&mm: tt = 0. 7 84 (s) 

SfiAffi: E.i. = 8 7. 7 OmiHg) 

1 mWiillx-^' : SV=1 0 3. 1 9 (cc/beat) 

**3, ^23j?-f >hP2<!:^34?-f>'hP3?&K»i-r-5 



(rad/s) K±TS&St*TJ:Vi. HCfc*, SC (4 
0) OTfSHSfSl/w'Ci*^^*. -€-j:t, L& 

.... (41) 

.... (42) 
★ (15) ©«S|^Scatt, 

• • • • (4 3) 

.... (44) 
.... (45) 
.... (46) 

■f>h0^ra<£t2 = 2 ti, t» = 3 
jfiiffifiS^S-r?). -e-LT, fh^cDfSliiS^bo;^*. 01 
3 t5^1-Aj±(®iiiJEtty. ^fflV^Ty 1 ~y3 (DiESfbSft 
a€:ff (Xxy^S 10 2, S 1 0 3) , B©i[S 

(y./2) -0. iizmmit-r^ (xx5/:^sio 

4) . 

[^i!^MiE6] 

miEMMmm^] mmm 
mmimmB^] 0045 

[tfiErt^l 

[0 04 6] f. -tbT, tri. E., E.*^(28) 
- (3 0) , (4 4) ~ (4 6) 

(xxy :/s 12 3, s 1 2 4) . z.<Di^^^&rfm^ 

tFi = 0. 5 8 8 (s) 
E. = 27. 4 (minHg) 
E. = 9 0. 3 (mmHg) 

[#«!ffliE7] 

[ffliEM^»3i«] BJjffflff 

[ffiIE*fl^JaS=g] 0 04 9 

[0 0 4 9] (4 

0) ^^n-^-r^t. 

6. 9 6 9^L^ 7. 0 2 1 

tfif), ^ (4 1) ojimm^-c&^t^^^^. $ 

tt*#C J: < -iltLTViS tli^S. 



